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CRAPL'ER I 
STATEMENT OF THE PROBLEM 
This study was designed to compare the effect of two 
instructional approaches on the learning of basic principles 
in olothing oonstruotion. The problem was to determine whether 
students who are helped to form concepts related to the geometric 
principles involved in clothing construotion demonstrate greater 
ability in constructing a garment than students who are taught 
without specific reference to these underlying basic prinoiples. 
BACKGROUND OF THE STUDY 
A review of the development of the home economics program 
tor elementary and high schools in our country shows that it 
was initially broadly based. At the third Lake Placid Conference, 
held in 1901, a course of studies for home economics was outlined: 
"In the high school • • • the definite subjects of study 
are food, in its relation to nutrition; clothing, in its 
relation to health and as embodying the beautiful; the 
house with its artistic and ~gienic furnishings, its 
sanitation and practical management; the health of the 
household as dependent on personal hygiene and including 
the care of little children, and of those who are ill or 
injured." 1. 
lauelah I. Coon, Home Economics Instruction in the SecondarY 
Schools (Washington, D. C.: The Center for Applied Research in 
Education, - Ino., 1964) p. 20. 
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In practice t however, owing to the manual training movement 
and until the Vocational Education Aot, the program developed 
on narrower lines in the high schools. In 1913-14, according 
to a study made by Andrews, of the two hundred eighty-eight high 
schools offering home eoonomics oourses, eighty-nine peroent 
offered courses in some phases of food and nutrition, eighty-on~ 
percent offered sewing, textiles or costume design, but only 
twenty-five percent provided courses in some phase of shelter, 
2.housekeeping or management. 
The high school course in home economics was not envisioned 
as being vocational in nature by those who attended the Lake PIa-cid 
Conferences. Rather they felt it should focus primarily on 
strengthening the home by developing in students the ability to 
live constructively at home and with the family. A major goal 
of home economics has been to prepare youth for responsibilities 
and activities involved in homemaking and in aohieving family 
well-being. 
Periodic statements made after 1920 deplored the growing 
terrlency of over-emphasizing skills and techniques at the expense 
3.
of more fundamental knowledge. An examina.tion of a homemaking 
text for use in high schools and published in 1941 shows that over 
fifty percent of the text is devoted to foods and clothing while 
2Ibid , p. 21. 
3Jeanette A. Lee and Paul L. Dressel, Liberal Education and 
Home Economics (New York: Bureau of Publications, Teachers College, 
Columbia University, 1963) p. 30. 
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the remainder of the text develops topics such as safety and 
first aid, home improvements, healthy childhood, consumer 
economics, and living with others.4 • 
The results of a comprehensive national study of home 
economics in the public secondary schools, undertaken in 1959. 
shows that many teaohers were stressing laboratory and manipulative 
skills. In this stu~ teachers reported almost two-thirds of the 
instruction time was given to the study of food and clothing and 
approximately two-thirds of the time spent in the study of olothing 
was devoted to clothing construction.5• 
In a further study done in 1962, forty-nine percent of the 
girls and one percent of the boys elected to take courses in 
some phase of home economics. In these secondary high school 
classes, from one-half to three-fourths of the class time was 
spent in the areas or food and clothing. Little class time 
remained for the study of child development, consumer education, 
fami4r relationships, and fami4r economics and management. 6. 
To some extent the nature of the home economics course 
should be determined by the nature of the community in which the 
school is loca.ted. Societal changes affecting fami4r living 
necessitate adjustments in the students' educational program, 
4}faude Calvert Richman, and Leila Bunce Smith, F,!rst Course 
in Home Making (Atlanta, Georgia: Turner E. Smith and Co., ~941). 
~dna P. Amidon, UDevelopments" , National Association of 
Secondary School Principles, Bulletin 286 (November. 196)) PP.59-72. 
6 ­
Coon, Ope cit. p. 51. 
and home economics teachers should try to aid the students to 
meet their present needs and to develop ways of working and 
thinking which will help meet their future needs. 
Frequently high school students express a desire to learn 
specific skills, i. e. "how to sew". The problem which arises, 
then, is how to help the students to develop some of these 
desired skills while not neglecting their intellectual growth 
through the stu~ of the cultural, social. and psychological 
aspects of family living. 
Several recent reports have been made of efforts to satisfy 
the above considerations and to find effective but less time-
consuming methods for teaching skills such as clothing construction. 
One project consisted of teaching a large number of homemakers the 
principles of clothing construction by the use of demonstrations, 
large drawings, slides, and with examples using paper. The results 
ot this st~ indi~ated that. when prinoiples are learned during 
class, skills, based on these principles" can be developed outside 
7.
of class time. 
At the Home Economics Seminar held at French Lick, Indiana, 
in 1961, it was proposed that the cognitive content of home 
economics be defined by identifying the basic concepts and 
7Christine l1cCrady and Maloa Tomljanovich, "The Challenge of 
New Methods in Clothing Construotion". Journal of Home Economics 
Vol. 57. (January 1965) p. 63. 
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principles in each of the subject matter areas. studies done 
since this seminar indicate that efforts are being 1de toI 
follow these proposals. 
In an unpublished rrAster's thesis, Hendricks discusses 
principles of fabrio geometry and indicates that some of the 
basic conoepts of clothing construction are related to 
geometric prinoiples. Her findings were that principles of 
fabric geometry are factors to be considered in the construction 
of clothing. In her study she developed very specific directions 
based on line, grain and drape for construction prooedures. The 
geometric principles were related to the total appearance of the 
completed garment.S• 
The study done by De long was an evaluation of an experimental 
.approach to the teaohing of principles of olothing construction 
developed by the Department of Textiles. Clothing and Related Arts 
at Michigan state University. She recommended that experimentation 
with principles of clothing construction, based on mathematical 
concepts be further developed. 9. 
SDi.a.na Mae Hendricks. "Principles of Fabric Geometry 
Underlying Manipulative Processes in Garment Construction", 
(unpublished l1aster's thesis, Library, Purdue University, 1964). 
~rilyn Revell De Long, itA Study of Student and Faculty 
Reactions to the Teaching of a Course in Principles of Clothing 
Construotion" t (unpublished l-1aster 1 s thesis, Library. Michigan 
St,a,te University. East Lansing, Michigan" 1962). 
The four Principles of Clothing Construction which form 
the theoretical framework for the course mentioned above placed 
emphasis on mathematical principles rather than on manual skills 
in an effort to provide students with more fundamental knowledge. 
the principles are the following: 
I.	 Shaping flat fabric to conform to body curves 
requires reducing the perimeter of garment pieces. 
Corollary I. The amount of reduction of the perimeter 
of garment pieces is relative to the 
degree of prominence of body curves. 
Corollary II. Darts, tucks. gathers, and ease radiate 
from the most prominent body curves to 
be covered by a given garment piece. 
II. Manipulation of any given material is dependent upon 
its component parts. 
Corollary I. Structure is a determinant of the 
extensibili~ of fabric. 
Corollary II. Texture is a determinant of the 
behavior of fabric. 
III. lV-hen concentric circles or arcs of different radii 
are used in clothing construction, certain adjustments 
in the circumference are necessary. 
IV. Choice of construction methods and techniques. and 
choice of fabric are interrelated. 10. 
The following sections 'Will briefly tell the development, 
scope, and limitations of the stu~. The details of the design 
'Will be given in greater detail in Chapter ill. 
l°Princi les of ClothinD' Construction, Department of Textiles, 
Clothing and Related Arts, Michigan state University, College of 
Home Economics, 1966, Revised Edition.) p. 11• 
. .:../. ': ~' 
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. DEVELO.FMENT OF THE STUDY 
The present study was undertaken to specify some basic 
principles used in clothing construction and to determine if 
these principles can be taught in such a way that the initial 
learnings will form part of the students I body of knowledge. 
The course of study for textiles and clothing construction 
used in teaohing the classes discussed in this study were 
developed by this researcher for use at the secondary level. 
The "Principles of Clothing Construction" which form the 
theoretical framework for the introductory clothing construction 
course at Michigan state University, along with the following 
principles relating to textiles form the framework upon which 
the development of basic concepts by the beginning student are 
to be built in this clothing construction course. 
The principles relating to textiles which are considered 
basic learnings are: 
1.	 Fabric is produced by various methods and these 
methods influence the appearance of the fabric 
and the use to which it oan be put. 
2.	 '~oven fabric is constructed in such a way that 
o
most often the warp yarns are at 90 angles to 
the filling yarns. This fact forms the basis for 
the concept of Ifstraight grainU or II grain perfect". 
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3. The grain line is an important consideration in 
cutting and constructing with 'Woven fabric. 
SCOPE OF TIlE STUDY 
The popula.tion of the study was the group of junior and 
senior high school girls attending Saint Mary's Academy in 
Milwaukee, vlisconsin, during the 1966-67 school year. The 
sample consisted of sixty girls enrolled in an elective class 
of clothing fundamentals for which there were no prerequisite 
home economics courses. Since these student·s were taught in 
four sections, two sections were called the experimental group 
and two sections were called the control group. 
All four sections were taught by the same instructor and 
met each school day for a fifty-five minute laboratory class 
period. The classes which were taught during the second and 
fourth periods made up the experimental group 't-Thile the classes 
meeting during the third and seventh periods were designated 
the control group. 
The nine-weak unit devoted to clothing construction was 
preceded by a three-week unit for the study of textiles. At 
the completion of the unit on textiles a laboratory period was 
devoted to the use of the sewing equipment. During this period 
each student was given whatever help she needed or requested to 




A pretest was r10signed to assign a level of performance 
score for each student. This pretest was administered during 
the first laboratory class period following the lesson on the 
use of equipment. At the completion of the nine-week unit. a 
post test was administered and yielded a score from which an 
a.nalysis of data was made. This test was devised to assess the 
level of performance of each student in clothing construction 
skills and to indicate knowledge of and application of basic 
clothing construction principles. 
other test scores to be used in equating the two groups 
were obtained from the school's guidance office. These were the 
Henmon-Nelson Tests of Mental Ability intelligence quotients, the 
mathematics score from the Iowa Tests of Educational Development. 
(ITED) the mathematics scores from the Preliminary Scholastic 
Aptitude Test. (PSAT) the masculinity-femininity score and the 
home economics teacher score from the Strong Interest Inventory. 
PURPOSE OF THE STUDY 
The problem was to determine whether students who are 
helped to relate geometric principles to their learnings in 
clothing construction demonstrate greater ability in constructing 
a garment than students who are taught without specific reference 
to these underlying bas~c principles. The purpose of the study 
was to provide answers to the following questions. 
U10"
 
1.	 Does the achievement of students taught with ·the 
experimental method differ r !"tom that of students 
instructed with the control ]"";ethod? 
2.	 When students are classifiecl according to level 
of mental ability do any groups profit more from 
one method of instruction than from the other? 
3.	 Do students demonstrate ability to relate 
geometric concepts to clothing construction? 
4.	 Does an awareness of the geometric principles 
involved in clothing construction aid students 
in preparing to construct a simple garment? 
5.	 Do students who are taught by the experimental method 
app~ the related geometric principles in such a way 
that they demonstrate greater ability in constructing 
a simple garment? 
LIMITATIONS OF THE STUDY 
This study has certain limitations which should be kept 
in mind when the results are being interpreted. 
1.	 The subjects attend a private school; consequent~ 
their intelligence and socioeconomic sta.tus may 
differ somewhat from that of a random sample. 
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2.	 The subjects of this study were able to fit a home 
economics course into their class schedule only 
because an extra class period had been added to 
the school day. 
:3.	 The study was conducted in the regular ton-going 
school situation where the course was not vocational 
nor hig~ skill-oriented. 
4.	 The results of the analysis of the data are recognized 
as generalizable only to Saint Ma~ls Acade~ or to 
schools comparable in student and teacher characteristics. 
5.	 The pretest and post test devised for this study, due 
to limita.tions of time and in order to hold the study 
to workable limits, tested for only a few of the basic 
learnings included in the course outline. 
6.	 Owing to the difficulty of scoring, fitting techniques 
and skills were not measured by the tests devised for 
this study. 
CRAPI'ER II 
REVm~ OF LITERATURE 
The secondary school curriculum has been expanded over th~ 
past several decades owing to pressures exerted on the schools 
to prepare students in areas formerly considered to be the 
responsibility of the home. Because of changing family patterns 
of living there is less opportunity today for informal, out-of­
school education in such areas as health, homemaking, recreation 
and vocational preparation. Yet our advancing technology and 
involved economy makes it imperative that students learn to make 
wise consumer choioes, use a portion of·their time for professional 
and vocational development, and satisfy their needs for healthy 
living and the enjoyment of leisure. 
School administrators have tried to give students an 
adequate educational baokground to meet the challenges they 
encounter presently and will meet in the future. Current debates 
on the role of the school in society, the objectives of secondary 
education, and arguments for a return to emphasis on content in 
the basic areas of knowledge have brought criticism on so-oalled 
vocation-oriented programs in the schools. 
Some people express the opinion that the home economics 
courses offered in the junior and senior high school are too 
"12" , 
skill-oriented. Two of the resea~ch articles cited in the 
previous chapter seem to strengthen this view. On the other hand. 
the NEA study of 1963 states that the modern home economics 
program places emphasis on such areas as nutrition, consumer 
education, child rearing, housing problems, relationships among 
fami1¥ members, and personal development, along 'Vlith the skills 
of cooking and sewing. The emphasis, whether for girls or boys. 
is not on skills but on developing the abilities and attitudes 
needed to achieve a satisfying fami1¥ lifa. l1• 
A comprehensive curriculum study of home economics at the 
secondary level is present1¥ underway and is being conducted 
under the sponsorship of the Home Economics Branch of the United 
states Office of Education. Both the contribution of home 
economics in secondary schools to the attainment of the broad, 
over-all goals of education and the problem of sequential 
organization of home economics subject matter among the various 
levels of education are being explored.12• 
CHAl~GES n~ THE CURRICULUM 
Home economics is now frequent1¥ called family living 
eduoation and is accepted as part of the common core of high school 
subjects. Once thought of as consisting mainly of skills, home 
11·National Education Association of the U. S. Project on 
the Instructional Program of the Public Schools, Deciding '·"hat to 
Teach, (Dorot~ M. Fraser~driter of the Report, 1963.) 
12·Lee , op cit p. 32. 
economics has assumed new dimensions in response to the changing 
conditions of the American family and the increasing body of 
scientific knowledge related to these conditions.13• 
Simpson asks the question, t'\'Vhat purpose will be served by 
the home economics program in the secondary school in the future?1I 
She answers it by saying that she doubts that anyone would question 
that preparation for homemaking and family life will remain the 
major purpose. She sees a need for continued and expanded emphasis 
on family relationships and management in the homemaking aspect of 
the program and concomitantly less emphasis on sewing and food 
preparation skills.14• 
On the other hand, Coon pointed out that some students find 
enjoyment in performing certain of the manual skills and will want· 
to use them in creative activities. However, because of limited 
time and facilities in the high school, specific vocational 
training to the point of a high degree of profioiency is neither 
possible nor des'irable in a high school course. She emphasizes 
that when students are learning a task or are developing a skill 
they should be helped to understand the principles involved in. the 
process. This will enable them to analyze the difficulties they 
enoounter and help them in solving their problems. In wha.tever 
aspect of home economics the students are concerned. the teacher 
should ask herself, I~fhat generalizations are important to the 
13~ etJ:raser, op•. c~ • 
l4Elizabeth Jane Simpson, "Projections in Home Economics 
Education", American Vocational Journal (November 1965) p. 41-43. 
H15" 
students to make them independent in. new situations, and what 
kinds of experienoes are needed to help the students to recognize 
how widel3' these generalizations may apply?" 15. 
A single activity may contribute to the development of 
several outcomes. Utilization of this fact requires organization. 
Organization implies that there has been an effort to prepare the 
learning materials so that the student is able to perceive 
relationships between one element and another in the learning 
situation. It also suggests that, while the learner advances from 
one unit of material to another, he has opportunity to bui.ld a 
background that will help him in future learning. Proper 
organization enables the learner to know where he is going and 
how to get there from the beginning of a course of instruction 
· t 1 t e 16.to ]. s comp e loon. 
In discussing organization, Taba explains that the curriculum 
is essentially a plan of learning. It consists of goals for 
learning and includes means for the attainment of these goals. 
Decisions must be made as to the selection and arrangement of 
content, the choice of experiences by which the objectives can 
be attained. and the plans for optimal conditions for learning. I? '. 
15.Coon. op. cit. p. 30-32. 
l~ederick R. Smith and R. Bruce l1aQuigg. SecondaD': Schools 
Today: Readings for Educators, (Houghton ~Iifflin Co. Boston: 1965). 
17Hilda Taba t Curriculum Davalo ment Theor and Practice 
(New York: Harcourt, Brace and \forld, Inc. 19 2 • 
, .:, ...::'". 
:..;..... 
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Many factors need to be considered before a currioulum can 
be said to meet the needs of the students for whom it is intended. 
The particular phases of homemaking education to be included in 
the curriculum should be decided only after a carefully designed 
connnunity survey has been made. A survey, suggested. one author. 
should include the types of homes and the facilities available 
within them, such as the type of heating t lighting. the fuel used 
for cooking. and the prevalence of machines and other labor-saving 
devioes. A series of learning activities can then be selected 
which incorporates the needs and interests of the students. lB • 
This researcher feels that many other more basic aspects of home. 
family and community living could be inoluded in a survey upon 
which a home economics oourse would be developed. 
One of the recommendations of the l~ational Education 
Assooiation National Committee, made in 1961, was that local sohool 
faculties should have the freedom and the authority to make decisions 
about what to teach--within state and local requirements--and how to 
teach. They felt that final instructional decisions should be made 
by the teacher, taking into account the recommendations of local, 
state, and national groups representing the tea.ching profession. 
academic scholars. and the public. 19. 
~udyard K. Bent and Henry H. Kronenberg, PrinCigles of 
Secondary Education (New York: I-fcGraw-Hi11 Book Co. 196). 
19Fraser, Ope cit. pp. 205-206. 
~..I 
The teacher would be in a position then to initiate new 
ideas, add to or eliminate units or entire courses of study. By 
virtue of his preparation and educational function, he occupies 
a key position in the development of the curriculum. His decisions 
must be evaluated in the light of competing philosophies of 
education, the findings of research on teaching and learning, 
and the changing nature of society. 
The educator is, in effect, an applied scientist who. on 
the basis of his knowledge and understanding of learning, can set 
the conditions and can guide the activities of students so that 
particular educational goals will more likely be achieved. 
It knowledge is to be applied in many situations. however. 
it must" be organized around concepts and principles usually not 
derived from a single discipline. Knowledge may be drawn from 
several disciplines"and the interrelationships of data from 
various subject fields must be recognized. The information thus 
collected must be organized and applied so that it sheds light on 
the problems and suggests a course of action for problem-solving. 
Lee and Dressel pointed out that home economics must be 
especially conscious of its function as an interdisciplinary 
and interrelating field. It leans heavily on the basic areas 
of knowledge but the problems studied are in many ways unique. 
In dealing with these problems it is necessary to draw upon 
broad principles and concepts and to employ critical thinking, 
decision making and judgment. 20. 
2°Lee , 2R. cit. p. 100 
"18" 
CONqEPrUAL LEARNING 
The major objectives in education, according to \'loodruff, 
are to enable students to make wise choices and to cause them 
to strive to manifest in their lives the best qualities of our 
culture. 'vise decisions depend upon having clear and valid 
concepts. Concepts are fonned in the mind by the organization, 
elaboration, and combination of perceptions and grow out of the 
experiences of an individual. They are not passed on from one 
person to another, i.e. from teacher to student. 21• 
Accumulated perceptual experiences grow into concepts upon 
which thinking, judging, and acting are dependent. Insightful 
learning occurs only when there have been sufficient perceptions 
to enable a person to form a general or basic concept. They are 
developed indirectly as a result of logical thinking. The person 
perceives and then argues that, given the structures of the event, 
it could not reasonably be otherwise. Concepts lead to the 
formulation of principles and generalizations. 22 • 
That complex forms of learning require simpler forms of 
bahavior as prerequisites is the burden of Gagne t s contribution 
to learning theory. He says that the concept stage of learning 
is essential and should not be skipped over in instruction. In 
21Asahel D. vloodruff, "The Use of Concepts in Teaching and 
Learning", Journal or Teacher Education. Vol. 1.5 (March 1964) p. 81. 
22Asahel D. \'loodruff, Basic Concepts of Teaching, (San 
Francisco: Chandler Publishing Company t 19b1). 
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learning a concept the student acquires a capacity for making a 
common response to a class of stimuli that may differ greatly 
in physical appearance. Since the effect of concept learning 
is to free the learner from control by specific stimuli, it is 
obvious~ of tremendous importance for intellectual development. 
By identifying, classifying and organizing experiences into concept 
units, the powers of comprehension and understanding are greatly 
increased. 
Gagne feels that the teacher can hasten the student's 
formation of concepts by: 
1) introducing the concept with examples in which the 
basic relationships stand out. 2) keeping the ear~ 
examples as close as possible to the concrete objects 
and perceptual level of the everyday life of the child. 
3) reduce the number of concepts to be covered, and allow 
more time and a greater wealth of experience for each. 
4) giving regular practice in use, with guidance, 
motivation, and opportunities for success. 5) directing 
the students attention to the general traits or aspects 
by copious illustrations, examples, pictures and the like. 
6) helping the student formulate in verbal symbols an 
expression of these general traits or aspects for the 
purpose of analysis, and 7) helping him to discover 
what symbolic cues in his own repertoire will fuse into 
the concept if brought together under the focus of his 
attention. 23. 
Ausube1 suggests that principles of concept formation 
based on laboratory studies may not necessarily be coextensive 
with, or even analogous to principles of concept assimilation in 
mastering subject-matter material. The importance of cognitive 
structure variables has been general~ underestimated in the 
23Robert M. Gagne, The Conditions of Learning (New York: 





past because preoccupation with short-term, fragmentary, 
non-cognitive and rote kinds of learning has tended to focus 
attention on factors such as practice, drive, inoentive, and 
· bI 24.reinforcement var1a as. 
Taba agrees that the empirical studies of behaviorists 
are limited and do not tell us much about the higher levels 
of learning such as thinking, attitudes, and interests.25• 
Fredrick suggests that developing mental abilities are not 
so important for concept learning per se but become crucial when 
we expect students to extrapolate from a concept, use it, or 
evaluate it. This suggests that concept learning may lie at the 
level of "comprehension" in Bloom's Taxonomy of mental skills 
and that use, analysis, a.nd synthesis of concepts will require 
still higher skills. Concepts are not learned once for all. 
26
•They are personal constructs and grow with use. 
The great value of ooncepts as means of thinking and 
communicating, says Gagne, is that they have concrete references. 
In their generalized form they may be linked together in various 
ways to form principles. He teaohes that most principles are 
not learned in isolation but are learned as organized knowledge. 
24David P. Ausubel, 
Acquisition of Concepts", 
Klausmeier and Chester W. 
Press, 1966). 
25Taba , .oR. cit. p. 85. 
29..rayne C. Fredrick, "How Significant Concepts are Attained 
in High School Subjects", North Central Assoc~ation Quarterly: 
Vol. 40 (Spring, 1966). 
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Two or more principles may be prerequisite to the learning of 
a more complex prinoiple. Onoe the latter is learned, it may 
combine with other higher-level prinoiples. The entire set of 
prinoiples. organized in this hierarchial structure may be called. 
the structure of organized knowledge about a topic. 27 • 
Bruner holds tha. t teaching specific topics or skills without 
making clear their context in the broader fundamental structure 
of a field of knowledge is uneconomical because 1) it makes it 
difficult tor the student to generalize from what he has learned 
to what he will encounter later, 2) learning that 'has fallen 
short of a grasp of general principles has little reward in terms 
of intellectual excitement, and 3) knowledge acquired without 
sufficient structure to tie it together is likely to be forgotten. 28 • 
Jersild agrees with this when he says, '~{e must ••• help 
the learner relate himself to what he is learning and to fit what 
he learns into the fabric of life in a meaningful way.29. We are 
told by Hemple that the most important thing to be learned in any 
field is the system of concepts upon which the field rests. JO • 
27Gagne, OR. cit. p. 85 
28Jerome S. Bruner, Process of Education, (Cambridge: 
Harvard University Press. 1963). 
29A• T. Jersild, When Teachers Face Themselves, (New York: 
Bureau of Publications, Teachers College, Columbia University, 1955). 
3°Carl Hempel, Fundamentals of Conce t Formation 
Science (Chicago: University of Chicago Press, 1952 • 
. .' ; .......
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In Broudy's estimation it is when we understand why we 
proceed as we do that the results will be under better control 
and amenable to greater improvement than when we are ignorant 
of the reasons for the actions we perform.)l. 
We assume that a student has acquired oognitive behavior 
when he beoomes increasingly autonomous, more self-directive 
and manifests the ability to apply what has been learned in a 
new situation. In other words, he can transfer what has been 
learned. Transfer is likely to occur when the student recognizes 
the new situation as similar to other situations for which the 
behavior was appropriate. )2. 
According to Taba, transfer is not automatic. It takes 
place only to the extent that the curriculum stimulates the 
disoovery of basic principles and gives practice in applying 
these principles. There are variations in the ability of students 
to transfer learning, no matter how they have been taught. Some 
have aptitude for forming generalizations and seeing new 
relationships. Others must be taught to generalize and to 
apply their knowledge to new situations. still others are 
direct learners who demonstrate transfer when they are offered 
opportunities to learn directly.))· 
)~rry S. Broudy, "Historic Examplars of Teaching 1'-lethodII , 
Handbook of Research on Teaching, N. L. Gage, Editor (Chicago: 
Rand ~lcNally. 1963). 
. )2Lee J. Cronbach, Educational Psychology (New York: 
Harcourt, Brace and \vorld, Inc. 1954). 
))Taba., OD. cit. p. 127. 
Gagne tells us that instruction often involves communicating 
verbally with the student to inform him of what he is going to 
learn, to remind him of what he already knows, and to guide his 
thinking along certain lines. Verbal instruction may sometimes 
be sufficient for instructing adults provided the component 
concepts have been previously learned. Once knowledge has been 
acquired it needs to be put into practice. The student needs to-
be encouraged to think about the relationships among various 
categories of Imowledge which he has acquired and to make 
application of previously learned principles to new situations 
and problems. 
Problem solving as a method of learning requires that the 
learner discover the higher-order principles without verbal help 
from an instructor. To be able to solve a problem the student 
'must have acquired structurally organized knowledge and be able 
to recall the relevant principles which apply. Once problem 
solution is accomplished, learning appears to be unaffected by 
repetition and what is learned is hig~ resistant to forgetting. J4• 
The use of the "concept method" as a means of identifying, 
organizing, and structuring the subject rnatter of home economics 
was studied at the seminar held in 1961 at French Lick, Indiana. 
The members of the seminar suggested that the concepts learned 
in an area of study help in the development of a systematic way 
of organizing know1edge. 3S• 
J4Gagne, op. cit. p. 162-172. 
3SHome Economics Seminar. A Progress Report, (Minneapolis: 
Bureau of Publications, University of l~Iinnesotat 1961). 
, , 
, , 
Since concepts grow out of experience, students need 
opportunities to come into contact with numerous. but selected 
experiences from which basic concepts can emerge. The conceptual 
approach in teaching will assist students to arrive at basic 
principles and will enable them to make application of these 
principles in new situations. 
INSTRUCTION IN CLOTHING CONSTRUCTION 
When the beginning student of clothing construction is ready 
to start her project, the text gives her detailed instructions of 
what she is to do. Commercial patterns also supply the student 
with directions which sometimes contain excellent diagrams or 
illustrations. Some beginners,however. find it difficult to 
understand and follow these directions. 
In the preface of the text. Fashion Your ~mt by East and 
Wines, the authors give the assurance that, "when the girl has 
completed the ten projects she will have learned the basic principles 
of clothing construction and will be able to tackle almost everything 
she wishes". These authors are evidently assuming that the learner 
will be able to abstract the concepts and principles during the 
process of construction.)6. 
A few authors have suggested that there are some mathematical 
aspects to clothing construction. Sonneland states: 
)~rjorie East and Mary E. Wines, Fashion Your Own (Boston: 
Houghton Mifflin Company, 1964) • 
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"The greater the curve, the greater the distance 
As the body curve increases, the measurement required
 
to cover that curve likewise increases •37 •
 
An examination of the text books in general use for the 
teaching of clothing at the secondary level reveals that 
rather specific directions are given for particular construction 
problems. One text directs: 
"stitch the facing to the edge of the garment right
 
sides together. Clip seam allowance at corners and
 
around curved edges. Turn the facing to the inside
 
and hem the edges of the garment. 1f
 
In another place the same text advises: 
"For sleeves with ordinary fullness at top, a smooth 
fit can be obtained, without preliminary machine 
stitching or gathering, by rolling the sleeve and 
armhole edges over the first finger of the left hand 
while pinning and basting. This curving of the 
fabric takes up evenly the fullness in the top layer
 
• • • the' greater the curve the greater the amount
 
of fullness taken up." )8. 
One may conclude that the student was expected to follow 
the directions without necessarily having developed an 
understanding of the concepts involved. Another example of 
this type of instruction is the following: 
"Inside curved seam lines such as neckline seams must t 
be clipped through almost to the seam line at regular 
intervals to allow the seam allowance to fold back 
against the wider curve. On outside curved seams. 
such as outer collar edges, you have to remove some 
rna.terial to get the seam edges to lie flat." 39. 
37Yvonne E. Sonneland, Let's Alter Your Pattern (Minneapolis: 
Burgess Publishing Company, 1959). 
3BBess V. Gerke, Dress (Peoria: Chas. A. Bennett Co., Inc. 
1956). p. 396. 
39Dora S. Lewis, Mabel Goode Bowers, and Marietta Kuttunen. 
Clothing Construction and Wardrobe Planning (New York: The 




The use of tools and materi41s in any course must be keyed 
to principles, and since some of the home economics instruction 
is demonstrated in classes to help students to develop skills, 
it is especially important that students become aware of the 
principles under~g these skills.40. 
Skills, says Duca, are the application of general principles 
to particular concrete situations and can be attained only through 
active participation in particular situations. This author feels 
that the union of knowledge and practice distinguishes the educated 
from the uneducated.41. 
The home economics teacher may well ask, "Can the skills 
needed in clothing construction be more effectively learned through 
the development of basic conoepts and an application of principles?" 
Several studies have been done which suggest that skills in clothing 
construction can be taught more adequately by having the students 
apply general principles rather than depending primarily on the 
mastery of techniques. 
The study done by De Long was an evaluation of a course in 
clothing construction whioh placed emphasis on Inathematical 
principles 'rather than on manual skills. The results of this 
40Joy B. Jackson, "Construction of a High School Clothing 
Achievement Test," (unpublished Master's Thesis, Library, illinois 
state University, 1965). 
41L. E. Du.ce, "The Academic Dimension," Phi KaEpa. Phi Journal 
Vol. 42, No. 1 (Spring. 1962) pp. 12-13. 
'.. ,~ ~ ." 
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study indicated that previous sewing experience seemed to be 
an important factor in determining the difficulty of the course 
for the student. Students with prior experience tended to 
understand various aspeots of the course more easily than did 
those with little previous clothing construction experience.42 • 
studies done by Burlingame indicate that subject matter 
becomes more meaningful and transferable to behavior when it 
is transformed from verbal to conceptual form. She found that 
concepts can be learned only when supporting concepts are already 
possessed, and that concept development proceeds faster and more 
accurately when the relevant features of the materials are 
emphasized. 43. 
A test developed by Galbraith indicated that items testing 
knowledge and understanding of principles and their application 
were more difficult than factual items. She felt that a greater 
emphasis on developing an understanding of principles of clothing 
construction and the use of these principles would be of benefit 
44. to students. 
42De Long, OF_ cit. 
4~1ildred Burlingame, "Some Determinants of Concept 
Formation," The College of Education Record, Vol. 2 (1963) 
University of Idaho. 
44Lilyan K. Galbraith and Alexandra Semenich, "Pretesting 
Freshman Women students to Determine Clothing Background," 
Journal of Home Economics. Vol. 56. (June. 1964)pp. 402-406. 
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SUMMARY 
The seconda~ school has been assuming responsibilities for 
students which were formerly taken care of in the home or by the 
family unit. Limitations of time in school requires that teachers 
use the most effective educational methods in teaching sinoe the 
amount of knowledge to be attained by the students has proliferated 
in recent years. 
Limitations of facilities make it impractical for the home 
economics program to be vocational or highly skill-oriented. The 
ever broadening field of knowledge encompassed under the title of 
home economics necessitates substantial changes in the curriculum. 
The addition of areas of study without the deletion of others 
requires a most judicious use of teaching time. 
The literature reviewed indicates that when students are 
helped to understand principles which are relatively unohanging 
they acquire basic concepts upon which they can draw in future 
independent learning or problem solving situations. If students 
are taught to combine principles from several disciplines in the 
solution of learning problems, they will more easily transfer 
their academic learning in the solution of the problems they 
will subsequently encounter. 
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It seems reasonable from a study of the literature that 
a course in clothing construction can be most adequately taught 
through the development ot the concepts and principles upon 
which clothing construction rests. Students can then build 
skills based on these principles outside of their class time. 




DESIGN OF THE STUDY 
In describing the organization of this study the following 
topics have been treated in detail. 1) the selection of the 
sample 2) the measuring instruments employed J) the testing 
procedure followed 4) the methods and rnaterials used 5) the 
procedures of analyses and a summary. 
SELECTION OF THE SAMPLE 
Because the purpose of the study was to test the effectiveness 
of two methods of teaching. similar groups of students, whose 
course work could be controlled by the experimenter, were needed. 
The school administration at Saint Mary's Academy had rearranged 
the class schedule for the school year 1966-67 so as to add an 
extra class period to the school day. This change in schedule 
enabled the students to elect a subject for study which they 
would otherwise not have been able to fit into their programs. 
This arrangement made it possible for sixty-four juniors and 
seniors to register for a class in clothing fundamentals. 
Since these girls had been assigned to one of the four 
sections in home economics at the beginning of the school year, 





which was carried on during the nine-week period devoted to the 
study of clothing construction according to the syllabus presently 
in use at Saint :Mary's Academy. The four sections were taught by 
the same instructor to minimize, as much as possible, the teacher-
influence factor. It is recognized, however, that teacher 
preference to one approach rather than another could enter into 
the findings or the study. 
During the second semester the clothing fundamentals classes 
met during the second, third, fourth and seventh periods of the 
school day. It was decided by the toss of a coin that the classes 
meeting during the second and fourth periods would form one group 
for the present study, while those meeting during the third and 
seventh periods would form the other group. For the convenience 
of this study the seotions meeting during the second and fourth 
periods were designated the experimental group, while those having 
class during the third and seventh periods were termed the control 
group. 
\-lhen classes formed it was found that a conflict in 
sohedule made it neoessary for one student to drop the course. 
When instruotion began the groups were as follows: 
EXPERIMENTAL GROUP CONTROL GROUP 
33 30 
Two of the students assigned to the experimental group moved 
during the semester in which this study was in progress so they 
"(~ .' 




did not participa.te in the study. One student from the control 
group, frequently absent due to illness, was elimina.ted from the 
study. The composition ot the groups included in the study was: 
EXPERIMENTAL GROUP CONTROL GROUP 
31 29 
The lack of random assignment of subjects to treatment groups 
made it neoessary to determine by statistical means whether the 
two groups were essentially equivalent in orucial concomitant 
variables. Test scores relevant to the study were available 
and were obtained from the school's guidance otfice. Scores from 
the following tests were used to help determine it the two groups 
were equivalent with reference to this study: 1) the Henmon­
Nelson Tests of Mental Ability, 2) mathematics scores from the 
Iowa Tests of Educational Development, J) the mathematics scores 
trom' the Preliminary Scholastic Aptitude Test, 4) the masculinity­
femininity score trom the strong Interest Inventory, and 5) the 
home economics teacher score from the Strong Interest Inventory. 
The mental ability data was analyzed first. The scores 
from the Henmon-Nelson Tests of Mental Ability which had been 
administered in October of each student's freshman year were 
tabulated for each group. The intelligence quotients were 
tabulated according to high ability (115 and above) high average 




percentage distribution was determined and recorded in table 
form. Table 3:01 shows this distribution. 
TABIE 3:01 
PERCENTAGE DISTRIBUTION OF INTELLIGENCE QUOTIENTS FROM THE 
HmMON-NEISON TESTS OF MENTAL ABILITY--FRESHI~IAN YEAR SCORE 
GROUP N HIGH HIGH-AVERAGE W.V-AVERAGE 
Experimental 31 8 (2~) 19 (61%) 4 (13%) 
Control 29 12 (41%) 15 (52%) 2 (07%) 
Means and standard deviations were calculated for each group 
and a t-test of differences in means was run. Table 3:02 gives a 
summary of these results. 
TABLE ;:02 
ANALYSIS OF THE HENI~ION-NELSON INTELLIGENCE QUOTIENTS FOR THE 
EXPERIMENTAL AND CONTROL GROUPS--FRESHr1AN YEAR SCORES 
GROUP N MEAN MEAN STAl~DARD t-
SCORE DIFFERENCE DEVIATION TEST 
Experimental 31 108.? 10.07 
Control 29 113.2 4.49 8.86 1.70 
The same procedure was followed in analyzing the scores of 
the Henmon-Nelson Tests of Mental Ability administered to all 
students during October of their junior yea.,... The percentage 





F~UENCY DISTRIBUTIONS OF THE HF]~ON-NELSON TESTS OF MEl~TAL
 
ABILITY FOR THE GIRLS IN THE EXPERIMENTAL AND CONTROL GROUPS
 
SCORES FR011 TESTS TAKEl~ :rn THE FRESHMAl~ AND JUN lOR YEAR
 
TOTAL I Q FRESHMAN YEAR JUNIOR YEAR 
HNTlvIA Experimental Control Experimental Control 
135-137 1 1 
132-134 
129-131 1 2 1 
126-128 1 1 
123-125 1 
120-122 1 3 1 1 
117-119 :3 4 1 
114-116 4 6 3 :3 
111-113 2 7 5 
108-110 6 1 6 5 
105-107 4 2 2 5 
102-104 3 2 3 6 
99-101 2 2 4 
96- 98 2 1 1 
93- 95 1 2 2 
90.. 92 1 3 
87.. 89 1 
)1 29 31 29 
An inspection of these cia ta showed that the range of 
intelligence quotients for the experimental group on the earlier 
test was 89 to 130 with a mean score of 108.7• In the control 
group the range in intelligence quotient was 94 to 129 with a 
mean score of 113.2. Although the mean scores appeared to differ 
considerably, as reported earlier, the t-test did not indicate a 
differenoe significant at the .05 level of significance. 
113611 
The ana~sis of the intelligenoe quotients from the test 
taken by the subjeots in their junior year shows that the range 
in score for the experimental group was 90 to 137 with a mean 
score of 108.16 while for the control group the range was from 
93 to 135 with a mean score of 107.79. A ve~ slight difference 
between the group means was noted. This differenoe was not 
significant at the .05 level of significance. 
Since no significant difference in mean intelligence 
quotients of the two groups at either the freshman or junior 
level was found, the groups were considered to be equivalent 
on this variable. 
Because the purpose of this study was to test the influenoe 
of relating geometrical principles to clothing construction, it 
was thought that the mathematics scores should be considered as 
concomitant variables. Each student had taken the Iowa Test of 
Educa.tional Development in March of the sophomore year. The 
mathematics subtest scores from these tests showed that the 
sample had a range in score from 15 to 95. The range in score 
for the experimental group was 26 to 95 with a mean score of 
59.2. The scores for the control group ranged from 15 to 94 
with a mean score of 61.38. The t-test result indicated that 
the difference between the groups was not significant at the 
.05 level of significance. 
"37" 
Means and standard deviations were calculated for each 
group and a t-test was run. Table 3:06 gives a summary of 
these results. 
TABLE ;:06 
ANALYSIS OF THE MATHEMATICS SCORES FROM THE IOdA TESTS OF 
EDUCATIONAL DEVELOH1ENT FOR THE EXPER:rnENTAL AND CONTROL GROUPS 
GROUP N MEAN MEAN STANDARD t-
SCORE DIFFERENCE DEVIATION TEST 
Experimental 31 59.20 19.43 
Control 29 61.38 2.18 23.0; .40 
The mathematics scores from the Preliminary Scholastic 
Aptitude Test taken in October of the junior year were also 
analyzed. The range in score for both. groups was 27 to 71. 
The mean score for the experimental group was 42.;2 while that 
of the control group was 41.48. The t-test run on these scores 
showed no significant differences at the .05 level of significance 
between the two groups on this variable. Table 3:07 gives the 
means and the results of the t-test obtained from the mathematics 
scores from the Preliminary Scholastic Aptitude Test. 
A frequency distribution of these mathematics scores was 
made. Table 3:08 gives the frequency distribution of these 





ANALYSIS OF THE MATHEMATICS SCORES FROM THE PRELlMINARY
 
SCHOLASTIC APl'ITUDE TEST FOR THE EXPERIMENTAL AND CONTROL GROUP
 
GROUP N MEAN MEAN STANDARD t-
SCORE DIFFERENCE DEVIATION TEST 
Experimental 31 42.32 10.80 
Control 29 41.48 .84 10.68 .53 
TABLE 3:08 
FR~UENCY DISTRIBUTION OF THE MATHEMATICS SCORES FROM THE lCMA
 
TESTS OF EDUCATIONAL DEVElOH1ENT AND THE MATHE}1ATICS SCORES FROM
 




























































































Thus far, by combining the two experimental classes and the 
two control classes and by comparing these groups on intelligence 
quotients and mathematics scores, the two groups seem to be 
~	 equivalent for the purpose ot this study. As a further means of 
determining the equivalence of the groups, an analysis was made 
of the masculinity-femininity scores from the Strong Interest 
Inventory. 
The scores on the masculinity-femininity scale indicate 
whether a girl's interests are similar to the interests of women 
or men. Scores higher than fifty indicate more feminine and less 
masculine interests than the average woman. vlomen with low scores 
on this scale are apt to be interested in mathematics, engineering, 
and other masculine pursuits. 
The range in score \for the experimental group was 31 to 67
 
with a mean score of 50.55 while the range in score for the
 
control group was from 21 to 66 with a mean score of 49.24.
 
The t-test indicated that there was no significant difference
 
in means at the .05 level. The results of this t-test are
 
presented in Table 3:09.
 
TABLE 3:09 
ANALYSIS OF THE MASCULINITY..FEMININITY SCORES FROM THE STRONG
 
mTEREST INVENTORY FOR THE EXPERD'IENTAL AND CONTROL GROUP
 
GROUP N MEAN. MEAN STANDARD t-

SCORE DIFFERENCE DEVIATION TEST
 
Experimental 31 50.55 8.67
 





As a further check on the equivalence of the groups. the 
strong Interest Invento~ soores for the home economics teacher 
scale were ana~ed. The range of scores in the experimental 
group was 9 to 44 with a mean score of 28.61. For the control 
group the range was 7 to 51 with a mean score of 28.07. The 
difference in means was not significant at the .05 level. The 
results are summarized in Table 3:10. 
TABLE 3:10 
ANALYSIS OF THE HOME ECONOMICS TEACHER SCORES FROM THE STRONG 
INTEREST INVENTORY FOR THE EXPERIMENTAL AND CONTROL GROUP 
GROUP N MEAN MEAN STANDARD t-
SCORE DIFFERENCE DEVIATION TEST 
Experimental )1 28.61 9.48 
Control 29 28.07 .54 10.83 .21 
Table 3:11 gives the frequency distribution of each set ot 
scores from the strong Interest Inventory for both groups. 
TABLE ):11 
FR~UENCY DISTRIBUTION OF SCORES FROI1 THE STRONG DITEREST INVENTORY 
SCORES MASCULINITY-FEMINWITY HOME ECONOMICS TEACHER 
Experimental Control Experimental Control 
66-70 1 1 
61-65 1 2 
56-60 9 5 
51-55 8 4 1 
46-50 3 10 1 
41-45 4 4 3 2 
36-40 :3 2 5 1 
31-35 2 7 10 
26-30 :3 3 
21-25 1 7 4 
16-20 2 2 
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Since none of these tests of significance indicated that 
the two groups differed significantly on any of the traits 
measured, it was assumed that these two groups were essentially 
equivalent, at the beginning of the experiment, with reference 
to the variables examined. 
MEASUREMENT INSTRUMENTS EMPLOYED 
The development of the pretest, post test and scorecard 
will be described in this section. The measure devised for 
initiating this study was called a pretest and was designed 
with several purposes in mind. The initial problem was set 
up to give the students, who professed an eagerness to begin 
construction work, an opportunity to demonstrate their 
capabilities and teohniques by constructing a head scarf. 
A simple pattern was designed which required a limited 
use of construction skills so as not to discourage the subjeots 
who really knew almost nothing about clothing oonstruction 
techniques. It was designed though so that those students 
who had previous experience in clothing construction would 
have an opportunity to demonstrate their knowledge and a few 
techniques. It was assumed that the use to whioh the students 
put the pattern would differentiate those with little knowledge 






The pattern was accompanied by a sheet of directions (see 
appendix) which gave detailed but simple instructions to follow 
in completing the scarf. The direotions were, as much as 
possible, like those found on the instruction sheets of 
commercial patterns. The instruction sheet directed the 
students to complete the scarf and to place the finished product
. 
into an envelope supplied for that purpose. If the project 
was not oompleted when the class period came to an end, the 
subjects were instructed to place the unfinished article and 
left-over materials into their envelope and leave it on the ' 
instructor's desk. 
The measure devised to be administered at the culmination 
of this nine-week study was called the post test. It was designed 
to give the students an opportunity to use techniques taught to 
them during the course and to apply some of the principles of 
clothing construction upon which the course was based. This 
post test was similar to, but more complex than the pretest. 
The problem was to construct a detachable collar. 
A simple pattern was designed which utilized the customary 
construction symbols. The pattern gave such terse directives 
as "cut two" and "place on fold." The pattern was also accompanied 
by a sheet of directions (see appendix) which gave simple instructions 
to follow in constructing the collar. 
In summary. the pretest and post test consisted or a pattern 
and a sheet or directions given to each subjeot along with a yard 
"43" 
of fabric and all other necessary materials and equipment for 
constructing a simple garment. The subjects were given oral 
directions to cut out the pieces and construct the scarf or 
collar according to the instructions given them. \'1hen the 
project was completed or when the bell rang, whichever occurred 
first, they were to place all of their materials into an 
envelope supplied for that purpose and turn it in at the desk. 
The third instrument formulated was a scorecard. This 
scorecard was divided into two sections. The first section, on 
which the instructor was to record as much observable evidence 
of a students' skills as could be gathered during the time the 
subject was engaged in taking the test, was arranged so that 
ratings could be made about one trait at a time for all subjects 
in the class. The rating could be done by the instructor while 
she walked about the laboratory observing the progress of the 
students. 
The second part of the scorecard was designed so that it 
could be completed at a later time when the instructor could 
carefulJ¥ study the product of each subject and score it while 
not under the pressure of a time limit. 
These measuring instruments were planned to be used for 
two purposes: 1) to yield a score for comparing the groups 
at the beginning of the study, and 2) to gather data to be 
used in the remainder of the study. 
;: ..•. ' . 
According to Taba, the teohnique used for securing evidence 
for evaluation is often the paper-and-pencil test because it is 
reputed to be objective and dependable. economical of time and 
easy to administer. But Taba expresses the belief that because 
newer eduoational objectives are complex, the paper-and-pencil 
test has serious limitations. It has become necessary to employ
. 
informal devioes and new techniques such as classroom observation 
and student products which will yield more objective and dependable 
\ 4 
evidence for appraising student behavior. 5. 
Van Dalen says that whenever direct observation is possible, 
this is the preferable method to use. He feels, though, that the 
researcher must know precisely what to focus his attention upon, 
and he suggests that a rating scale or score card will facilitate 
the recording of data if it lists carefully defined observable 
factors. Rating scales or score cards enable the investigator to 
record many different observations rather quickly and rapidly, and 
they ensure that relevant evidence will not be overlooked. This 
kind of design tends to objectify the observations and enables the 
researcher to arrive at a score with whioh to make comparisons. 
Van Dalen also states that an appraisal instrument is valid 
if it measures what it claims to measure. logical validity is 
obtained when the investigator ana~es the particular ability or 
skill that he intends to appra.ise and structures an instrument to 
measure the various aspects of that factor. 46. 
45Taba. Ope cit. pp. ;29-331. 
46Deobold B. Van Dalen and Wm. J. Meyer. Understanging 
Educational Research (New York: McGraw-Hill Book Company, Ino. 
19b2). pp. 262-272. 
'.' '> 
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Great care was exercised in devising the instruments used 
to appraise the performance of the subjects of this study so that 
the tests would yield valid and objective data. Preliminary tests 
were administered to two classes not inoluded in this study. The 
results of these tests helped to establish the internal consistency 
of the tests since the results discriminated between students ~r 
known varying ability. 
The traits listed on the score card were careful~ defined 
so that the rater would know specifical~ what to evaluate and 
would be able to clearly differentiate between varying degrees of 
each trait Qr factor. Although subjective judgment necessarily 
enters into scoring such as that done for these tests, by 
specifying rather precisely what was to be scored, the researcher 
assumes that the scales would produce very similar scores 
regardless of who rated them. 
The nature of the test did not lend itself to testing for 
reliability since the effect of practice was a factor. Neither 
could the split-half method be adapted to this type of testing. 
The tests were practical in that they were suitable for 
the ability or the subjects, could be administered during a 
class period, and were rated by a single observer. It was 
assumed by this researcher that the tests satisfy the requirements 
or evaluative instruments and are adequate for use in this study. 
".t.., ..:. 
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TESTING PROCEDURES FOLW-lED 
The six test scores used in this study to determine the 
equivalence of the two groups were obtained from the school's 
guidance office. These tests, previously discussed, were 
administered under the direction of the guidance deparUnent. 
The students comprising the sample were tested at the 
beginning of the period during which the study was conducted 
and again at the culmination of the study. The instruments 
used to collect the data were devised for administration to 
this sample ,and were called the pretest and post test. 
Previous to taking the pretest, all subjects had been 
given a demonstration class and a practice period in the use 
of the laboratory equipment which was in good working condition. 
The pretest was administered on the first day of the nine-week 
period during which the study was conducted. At the beginning 
of the class period each subject was given a co~ of the sheet 
of directions and the pattern devised specifically for the 
pretest. 
Besides being supplied with the pattern and sheet of 
directions, each subject was given a square yard of plain weave, 
heavy cotton broadcloth of plain oolor or floral print. All 
other necessary equipment such as pins t scissors. chalk. tape 
measure, etc. was available. The students were told verbally 
to proceed independently and to ~ry to complete the scarf 
during the class period. The instructor gave no assistance 
unless it was requested by a particular student. 
The post test was administered to each class on the final 
day of the study. Each subject was given a pattern, a sheet 
of direotions and a square yard of cotton fabric. All other 
necessary materials were supplied for the students. They were 
given oral instructions to cut out and construct the collar 
according to the directions on the instruction sheet. \ihen 
the collar was completed or when the bell rang, whichever 
occurred first, they were to put all materials into their 
envelopes arid turn them in at the desk. The instructor did 
not offer assistance to the students during the test and gave 
help on4r if it was specifical4r requested. 
While the students were taking the pretest and again 
when they took the post test, the instructor walked about the 
laboratory observing and rating the individual students. She 
used the scorecard. devised for this study, on which to record 
as much observable evidence of a student I s skills and techniques 
as could be gathered while the students were working on their 
projects. This scorecard was so arranged that ratings could be 
made about one trait at a time for all subjects in the class. 
The ratings were completed later on the second part or the 
scorecard when the instructor could take sufficient time to 
score each product caretul4r. 
1"' .. 
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Several weeks after the second part of the test had been 
scored, a second scoring was done. Since the results of this 
second scoring were so similar to the first, the first scores 
were retained for the purposes of this study. 
METHODS AND l-1ATERIALS USED 
The similarities and differences between the method used 
in teaching the experimental group and that used for the control 
group are discussed in this section. Materials used, lesson plans, 
and a summary are included. 
All classes had received the same instruction in textiles 
previous to this study of clothing construction. References 
were made during construction classes to learnings related to 
textiles whenever this seemed necessary and appropriate. 
During the weeks spent in this st~, all students were 
assigned readings from chapters nine through thirteen of the 
text, Guide to Modern Clothing. In the introduction of this 
book the author lists the purposes of the text relating to 
clothing construction as: 
1.	 To organize for the young girl the way to make 
olothes by the easiest, quickest, and most 
efficient method--The Unit Method of Clothing 
Construction. 
, ." ~;: 
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2.	 To provide her with step-by-step directions 
with photographs for the making of a series 
of garments that can be carried out with a 
minimum of help from the teacher. 
3.	 To give her maximwn help in subjects closely 
related to clothing construction and their 
application to modern methods of construction.47 • 
It should be kept in mind that, while girls frequently 
take a clothing class during the time they are in junior high 
school, the students included in this sample were not able to 
fit a olothing class into their schedule until their junior or 
senior year. This was owing to the school's policy of placing 
priority on other academic subjects and should explain w1>3 it 
was necessary to include such fundamental and basic concepts 
in this course for older students. 
Throughout this study the instructor placed emphasis on 
the concepts and principles involved in clothing construction 
and on their applioation. An effort was made to teach principles 
which are basic to any construction with fabric. Particular 
techniques were not stressed since it was felt that the students 
would profit more by learning how to follow the direction sheets 
supplied with their commercial patterns. The students were 
helped to interpret the pattern symbols and instructions. 
47Mary Mark Sturm and Edwina H. Grieser. Guide to Modern 
Clothing (New York: McGraw-Hill Book Company, Inc. 1962). 
Introduction. 
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A course outline and objectives for this course were 
formulated along with a list of the basic prinoiples upon 
which these objectives are based. The objectives and 
principles are given below. 
CLOTHING CONSTRUCTION COURSE OBJECTIVES 
The broad aim of the unit in clothing construction is the 
development by the student of the ability to construct a simple 
garment. The student is expected' to demonstrate the ability to: 
1.	 Choose the proper size of a commercial pattern 
2.	 Indicate the alterations which may be necessary 
J.	 Choose suitable fabric and prepare it for cutting 
4.	 Interpret the pattern layout and cutting guide 
5.	 Interpret and use the pattern symbols 
6.	 Pin the pattern pieces to the fabric and cut out 
the garment pieces 
7•	 Mark the construction details as indicated on 
the pattern 
8.	 Interpret and follow the direotions on the 
instruction sheet 
9.	 Assemble the garment 
10.	 Use acceptable pressing and finishing techniques 
11.	 Fit the garment 
12.	 Make any necessary adjustments 
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The principles upon which the course objectives are 
based are the following. 
1.	 Shaping flat fabric to conform to body curves requires 
a reduction in the perimeter to make a garment piece 
three-dimensional. 
2.	 When arcs of different radii are used in clothing 
construction, oertain adjustments in the circumference 
are necessary. 
3.	 Choice of fabric and choice of construotion methods 
and techniques are interrelated.48 • 
4.	 Fabric is produced by various methods and these methods 
influence the appearance of the fabric and the use to 
which it oan be put. 
5.	 \rloven fabric is constructed in such a way that most 
often the warp yarns are at 90 degree angles to the 
filling yarns. This fact forms the basis for the 
concept of "straight grain" or "grain perfect." 
6.	 The grain line is an important consideration in 
cutting and' constructing with woven fabric. 
7 •	 The grain line influences the drape and appearance 
of the finished garment. 
48~ciEles of Clothing Construction, 0E. cit. p. 11. 
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The classes involved in this study were taught according 
to these principles and objectives. Class periods were fifty-
five minutes in length and all classes met for one period each 
school day. Lessons were planned so that instruction and 
laboratory work were included within a single class period. 
On some days the instruction period extended over the greater 
portion of the class period while on other days the laboratory 
work took up a greater amount of class time. 
Lesson plans were developed" for this course based on the 
previously listed objectives. A ferw examples of how the lessons 
were presented may be appropriate here. 
LESSON PLAN 
PREPARING FABRIC FOR CUTTING 
PART I 
Materials: A piece of 36" cotton fabrio at least five yards in 
length. Several smaller pieces of similar fabric. 
Demonstration: Open the pieoe of fabric and extend it full 
length. Call attention to the selvages and fold 
the fabric lengthwise so that the selvages are 
lying parallel to each other. 
Explanation: The long yarns, extending the length of the fabric 
are the warp yarns and run parallel to the selvages. 
Distribute the smaller pieces of fabrio and have the 
students identify the warp yarns: have them fold the 





Materia1s:	 A piece of fabric which is stretched considerably 
off grain but whose cut ends are perpendicular to 
the salvages. 
Question:	 HOlf do vIe know if and when this fabric is ready for 
laying out the pattern and cutting? 
Demonstration: Pull a filling yarn on either end of the fabric 
and cut the fabric along this line, or tear the 
fabric from selvage to selvage. Fold the fabric so 
that the selvages are parallel to each other and this 
14'111 result in the cut ends being uneven. Grasp the 
longest corner of the cut edge and pull the fabric 
diagonally to force the yarns back to their correct 
position. Fold the fabric so that the selvages are 
again parallel and allow the students to ey~mine this 
piece of fabric and study the result of pulling it. 
Question: \~lha.t effect did the diagonal stretching have on the 
fabric? Introduce the terms, "grain perfect" and 
Itstraight graintl at this time. 
Application: vlhy do l'1'e straighten fabric before laying out the 
pattern and cutting out a garment? How do we knot4' 
when the fabric is I1straight"? 
PART III 
Materials:	 A laundered blouse on "VThich the collar or yoke l-1aS 
not cut on the straight grain, or a straight skirt 
in which one pieoe was cut off grain. 
t....1 
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Demonstration: Point out the seotion which creates the problem. 
If possible, have a student model the skirt to show 
the class the fitting problem; show how difficult it 
can be to iron a garment when a piece. especial~ in 
the yoke or collar, is out off-grain. 
Application: Have the students work l-Tith their fabric, preparing
. 
it for pattern lay-out and cutting. 
(If time permits, work ~ith some off-grain \voolen fabric. Show 
how it resists pulling back into shape. Try steam pressing it. 
Moisten a pieoe by wrapping it in a damp sheet overnight and 
press it into shape during the following class.) 
The method of presentation to both the experimental group 
and the control group was similar. However, with the experimental 
group the relationship of the geometric principles involved in the 
lesson was developed. In the plAn just described the experimental 
class presentation differed at the second question in Part II. At 
this point the students 't-rere asked to find the relationship of 
geometric principles involved in the concepts being developed. 
If necessary the instructor would help the students to 
formulate statements such as: 1) the ninety degree angle of the 
warp yarn to the filling yarn forms the basis for "straight grain. n 
2) the bias is the forty-five degree angle and is a diagonal line. 
J) lines in fabric run parallel and perpendicular to each other. 




PR:rnCIPLES INCLUDED IN mTmG 
PART I 
Materials: A cylinder suoh as a large mailing tube; a flat 
piece of fabric with which to cover it. 
Demonstration: Show how easily the tube can be covered with a 
flat piece of fabric. Compare the cylinder's shape 
to the human figure. 
Application: What adjustments are usually made in fabric to 
have it fit over the human figure? 
PART II 
IwIaterials: A piece of flat fabric cut into a blouse front. 
Demonstration: Drape the blouse front on a manikin to illustrate 
the effect obtained at the bustline by increasing or 
decreasing the depth of a dart, increasing or 
decreasing the length of a dart, and changing the 
angle of the dart. 
Shaw hoW' pleats or gathers can be used in place of 
darts to give fullness at the bustline but not at 
the waistline. Use blaokboard diagrams to illustrate 
how darts, tucks or gathers are used at the waistline 
to decrease the amount of fabric at that point to have 
the garment conform to body lines. 
Application: What other areas or the body are better fitted by 
the use of the above principles? 
"--'. :'".~': 
PART III 
Materials: A large paper circle with a radius drawn on it. 
Demonstration: Cut the line of radius; overlap the cut edges 
to shaw how a decrease in the ciroumference provides 
prominence at the center of the circle. 
Question: Where is this principle used in clothing construction? 
Application: Shaping flat fabric by means of darts decreases the 
perimeter ot the fabric piece. It also re-directs the 
grainline. 
PART IV 
Materials: Pieces of fabric cut according to a pattern of a 
blouse or jacket. 
Demonstration: Show how the shaping of the pieces provides for 
fitting the garment to the hurr..a.n figure. 
Application: Attention must be paid to the grainline. 
Laboratory Assignment: Help the students to fit their paper 
patterns to their figures. Have them try to help 
each other. 
The development of the lesson was similar for both groups 
untU the application in Part III. Here the students in the 
experimental group were asked to relate geometric prinoiples to 
their learnings, i. e ., a reduction in the perimeter of a rlat 
piece of fabric by use of pleats, darts, or gathers causes it 
to become three-dimensional, or, a dart helps to adjust the 
garment pieoe to the varying circumferences of the human body, 
for eXample, from the waist line to the hip line. 
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SEAMS m CIDTHmG CO~ISTRUCTION 
PART I 
Explana.tion: In the construction of clothing the customary 
width of a	 seam allowance is 5/8". Often, after 
the seams are made, some adjustment of this width is 
accomplished by practices such as terracing, clipping 
out wedges or fabric, clipping off corners, or just 
slashing to the seam. 
Materials: A finished collar and two cut-out pieces for a collar. 
Demonstration: Compare the size of the collar piece before being 
seamed with the size of the completed collar. 
Question:	 What effect does a seam have on the size of a garment 
piece? (Note, a similar comparison could be made with 
a pocket, a lapel of a jacket, etc.) 
Application: In fitting a pattern, one must take this into 
consideration. 
PART II 
~faterials:	 Blouse front and back t seamed at the shoulder and 
underarm to fonn the armscye; seamed facing; a 
facing attached to the armscye and pressed into place. 
Demonstration: Compare the size of the armscye of the unseamed 
sample and the size of the finished sample. If 
possible, have a student put one sample on to check 
the tit or it and then the unseamed one to compare 
fit. 





Materials: Use the blouse top and facing from the previous 
demonstration. Seam the facing to the blouse. 
Demonstration: Try to turn the facing under and into phoe. 
Have the class observe how the facing resists being 
turned into plaoe; how it puckers if you force it 
under; how unfinished it looks, even when pressed. 
Clip or slash to the seam and terrace one seam 
allowance. Then have the students observe how eas~ 
the facing noW' fits smoothJ.¥ into place. A similar 
demonstration could be done with the neckline. 
Application: vll'\v is the seam slashed to the seam line? 
What relationship does the seam line have to the 
outline of the garment? 
PART IV 
Materials: A partially completed cuff from a long sleeved blouse. 
Demonstration: The students are asked to feel the excess fabrio 
inside the cuff. The instructor then sho't~s how to 
trim away excess fabric, i.e. terracing, clipping 
out lvedges on convex curves, clipping off a diagonal 
piece at a corner. Explain that all of this is done 
to remove excess buJk, as was done in the terracing 
of the seam in the armscye in Part III. These seam 
treatments are to result in a better looking product. 
Application: By use of chalkboard, diagrams, mathematical problems, 
and demonstrations with fabric both by the instructor 
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and by students t the following concepts are to be developed: 
1.	 Sewing a seam causes a change in the area (mathematical) 
or a pattern piece. 
2.	 Some seams require treatment to elimina.te bulk: this 
treatment is related to the geometric line involved•. 
a.	 An inward ourve requires slashing to free the yarns. 
b.	 An outward curye requires that wedges of fabric be 
olipped out to eliminate bulk. 
J.	 The circumference at the cut edge of a fabric piece is 
either larger or smaller than the curved line of stitching. 
4.	 The perimeter of a cut piece of fabric is greater than the 
perimeter of the garment piece after it has been seamed• 
.5.	 The edges to be hemmed or bound are frequently larger or 
smaller than the line of stitching. Suitable treatment 
must accomodate for this difference, i.e. slashing, 
clipping, pleating, etc. 
The development of the lesson for the experimental group 
and the oontrol group differed in that the experimental group 
was asked to identify the geometric principles relating to these 
concepts. They were asked to find the area of a rectangle 4" X 9"; 
they were than asked to find the area of a figure 3 3/8" X 8 3/8". 
They were then to compare the produots. They could also compare 
the actual area by ruling ort a card four inches by nine inches 
and then ruling a rectangle within this ona l-rhich would measure 
J 3/8" X 8 3/8" and observe that the amount of difference in the 
area of these two figures occurs on a similar sized piece of 
fabrio when it is seamed. An example of this would be the cuff 
of a long sleeved blouse. 
At the application in Part III the experimentAl group was
 
asked, "What geometric principle can you see having application
 
here?" They were expected to list concentrio arcs, cha.nge in
 
size, decrease in perimeter, etc. They were then asked to give
 
other examples of where these principles apply in clothing.
 
The experimental classes were led to formula.te the following 
prinoiples at the application in Part IV: 1) Vfuen the seam forms 
. a larger concentric arc or a concave curve, the seam is slashed 
to allow the yarns to sprea.d apart and permit the seam line the 
freedom to control the shape of that arc or curve. 2) Wohen the 
seam forms a smaller concentric arc or convex curve, wedges of 
fabric are snipped out of the seam allowance to reduce the 
cirou.m£erence of the arc. 
In summary, the experimental group ~Tas tAught according to 
the same outline and with the same aims and objectives as those 
used with the control group. The instruction was organized 
around concepts. The students lvere givan help in developing 
an understanding of the principles involved in the learnings. 
"61"
 
The development of the lesson, t}:le materials used, and the 
amount of class time '-TaS the sarna for all clt1.sses. The 
difference was in calling the subjects a ttent.lion to the 
relationships of geometric principles to the concepts being 
developed with the experimental group. They were asked to 
identify the geometric prinoiples relating to these concepts. 
Different applications were made of the principles developed 
during the classes. 
For the convenienoe of this· study the instruction given 
to those subjects who made up the experimental group was termed 
the experimental method and the instruction given to those subjects' 
who comprised the control group was termed the control method. 
PROCEDURES OF ANALYSIS 
The procedure of' analysis will be explained in the 
following order: 1) Questions to be answered by the study, 
2) Procedures employed in comparing mean achievement t 
3) Procedures used in comparing means of groups classified 
according to mental ability, and 4) Procedures used in 
oomparing the means of specific observable behavior traits • 
."';.. 
.~ ., . ., 
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QUESTIONS TO BE ANS\1ERED BY THE STUDY 
The study was organized to provide answers to the 
following questions about the achievement of students taught by 
an experimental method and those taught by the control method. 
1.	 Does the achievement of students taught by the 
experimental method differ from that of students 
instructed with the control method? 
2.	 When students are classified according to level 
of mental ability do any groups profit more from 
one method of instruction than from the other? 
3.	 Do students demonstrate ability to relate
 
geometric concepts to clothing construction?
 
4.	 Does an awareness of the geometric principles 
involved in clothing construction aid students 
in preparing to construct a simple garment? 
5.	 Do students who are taught by the experimental method 
app~ the related geometric principles in such a way 
that they demonstrate greater ability in constructing 
a simple garment? 
PROCEDURES USED IN COMPARING MEAN ACHIEVEMENT 
This part of the research is concerned with the question: 
Does the achievement of students taught by the experimental method 
differ from that of students instructed with the control method? 
To provide an answer to this que~tion the following null 
~pothesis was tested. 
aypothesis I There is no difference in the mean scores of 
students instructed with the experimental method 
<'and those taught by the control method. 
PROCEDURES USED IN COMPARING ¥..EAN ACHIEVbl1ENT OF HIGH.
 
HIGH AVERAGE, AND IIJfiI AVERAGE MENTAL ABILITY GROUPS
 
This section of the study sought answers to the second 
question: When students are classified according to level of 
mental ability do any groups profit more from one method of 
instruction than trom the other? 
The subjects in each group were divided according to 
mental ability into three ability groups. Those with intelligence 
quotients of 115 and above were classified as high, those between 
102-114 as high average, and tho.se of 101 and below as low average. 
Each mental ability level was studied separately. To answer the 
question raised above, the following null hypotheses were tested. 
Hypothesis II When students of high mental ability are studied 
separately, there is no difference in the mean 
scores of students instructed with the experimental 
method and the achievement of students taught by 
the control method. 
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aYpothesis III When students of high average mental ability
 
are studied separately, there is no difference
 
in the mean scores of students instructed with
 
the experimental method and the achievement of
 
students taught by the control method.
 
Hypothesis IV	 When students of low average mental ability
 
are studied separately, there is no difference
 
in the mean scores of students instructed with
 
the experimental method and the. achievement of
 
students taught by the control method.
 
PROCEDURE USED Dr COMPARING l1EAN ACHIEv.&lv1ENT OF SPECIFIC 
OBSERVABLE BEHAVIOR TRAITS 
The scorecard lists fourteen observable behavior traits • 
. An analysis of a specific grouping of these traits was made to 
give answers to the following questions: 
J.	 Do students demonstrate ability to relate 
geometric concepts to clothing construction? 
4.	 Doe$ an awareness of the geometric principles 
involved in clothing construction aid students 
in preparing to construct a simple garment? 
5.	 Do students who are taught by the experimental method 
apply the related geometrio principles in such a way 
that they demonstrate greater ability in constructing 
a simple garment? 
-....1 
To provide answers to these questions the following 
null hypotheses were analyzed and tested. 
Hypothesis V There is no difference in ability to relate 
geometric concepts to clothing construction in 
). students instructed wi.th the experimental 
method and those taught by the control method. . 
Hypothesis VI	 Students "taught to relate geometric concepts 
to clothing construction do not differ in 
achievement from those not taught this relationship. 
Hypothesis VII	 There is no difference in ability to construct 
a simple garment in students who were taught by 
the experimental method and those instructed by 
the control method. 
THE STATISTICAL TREATMENT APPLIED 
Based on the size of the sample, the selection technique 
used, and the essential equivalence of the groups on the intervening 
variables, the t-test was selected as the statistical treatment to 
be applied to the means obtained by the two groups to test the above 
hypotheses. Analysis, of data was made using the following t-test 
formula involving the pooled variance estimate. 
t -	 i S:2 IN,-IJ 5,). -tN(N:l - J) S:­W Vie r-e.::F Nt + ..L - 02­
reference tor	 determining the significance of the results. 
~,.I 
SUMMARY OF THE DESIGN AND PROCEDURES 
In summary, the sample for this study consisted or sixty 
students from Saint Mary's Academy. These students were assigned 
to one of four classes in clothing fundamentals. For the 
purposes of this study two classes were termed the experimental 
group and the other two classes comprised the control group. 
The course objectives and the principles upon which these 
objectives were based were identical for both groups. The 
instruction of the experimental group differed in that the 
relationship of geometric principles 'to the concepts being 
developed were formulated and given emphasis during their classes. 
By means of statistical analysis the two groups were judged 
to be essentially equivalent on the crucial concomitant variables. 
A pretest was devised for this study to measure the students' 
knowledge of textile principles, ability to interpret pattern 
instructions, and ability to apply some of the basic principles 
of clothing construction. This pretest was administered at the 
beginning of this study. 
A post test was devised to measure the students' ability 
and their application of the skills and principles mentioned 
above. At the completion of the unit of study this post test 




The results of the study discussed in this chapter are 
1) the presentation of the hypotheses 2) the analysis of data 
and 3) a discussion of the findings. The hypotheses as outlined 
in Chapter III were formulated to answer the following questions. 
1.	 Does the achievement of students taught by the 
experimental method differ from that of students 
instruoted with the oontrol method? 
2.	 When students are classified according to level 
of mental ability do any groups profit more from 
one method of instruction than trom the other? 
:3.	 Do students demonstrate ability to relate 
geometric conoepts to clothing construction? 
4.	 Does an awareness of the geometric principles 
involved in clothing construction aid students 
in preparing to construct a simple garment? 
S.	 Do students taught by the experimental method 
apply the related geometrio principles in such 
a way that they demonstrate greater ability in 
constructing a simple garment? 
1167" 
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The first question to be answered by the study was, 
"Does the achievement of students taught by the experimental 
method differ from that of students instructed with the control 




~pothesis I.	 There is no difference in the mean soores of 
students instructed with the experimental 
method and those taught by the control method. 
COMPARISON OF MEAN ACHIEVE11ENT OF THE EXPERIMENTAL GROUP
 
AND THE CONTROL GROUP
 
A comparison of the experimental group with the control 
group was made by means of a laboratory practical test. A 
pretest was administered at the beginning and a post test at 
the culmination of this study. The following t-test formula 
was used to test for significant differences between the mean 
scores of the groups. 
-t= XI - X:2. 
~~+~ 
fIJI N.J-
Evaluation of the t-ratio was made according to Johnson 
and Jackson, Modern statistical Methods. These authors indicate 
a critical value of 2.00 for a t-test of significanoe at the 
.05 level with 60 degrees of freedom using the two-tailed test. 
An absolute obtained value of lit" in excess of 2.00 indicates a 
rejection of the null hypothesis is appropriate while an absolute 
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obtained value of less than 2.00 indicates that the null 
hypothesis should be accepted	 at the .05 level of significance. 
They also indicate a critical value of 2.'66 for a t-test of 
significance at the' .01 level with 60 degrees of freedom using 
the two-tailed test. An absolute value of "t" in excess of 2.66 
indicates a rejection of the null hypothesis is appropriate while 
an absolute obtained value of less than 2.66 indicates that the 
null hypothesis is to be accepted at the .01 level of significance. 
The results of the pretest were analyzed to obtain the 
means and standard deviations for each group. The results of 
this ana4rsis are presented in Table 4:01. The fact that there 
was no significant difference in the mean achievement of the 
groups on the pretest suggests that any differences found between 
the experimental group and the control group on the post test may 
be credited to differences in the method used in teaching the two 
groups. 
TABLE 4:01 
ANALYSIS OF THE PRErEST SCORES FOR THE EXPERIMENTAL 
AND CONTROL GROUPS 
GROUP N MEAN	 ~IEAN STANDARD t­
nUFERENCE DEVIATION TEST 
Experimental 31 24.77 3.947 
Control 29 24.52 .25 4.462 .256 
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The post test, a laboratory test which required students 
to app~ some mathematical principles related to clothing 
construction was administered at the end of the unit of study. 
The performance scores of the experimental group were compared 
with the scores of the control group. The analysis of these 
scores is recorded in Table 4:02. 
TABLE 4:02 
ANALYSIS OF THE POST TEST SCORES FOR THE EXPERD1ENTAL 
AND CONTROL GROUPS 
d 
GROUP N 11EAN 11EAl'l STANDARD t-
DIFFERENCE DEVIATION TEST 
Experimental 31 51.45 9.577 
Control 29 45.17 6.28 8.275 2.73 
The results of the analysis of the post test scores 
indicates that the experimental and control groups differed 
signiricant~ in their application of the principles tested. 
The t-test ratio of 2.73 was in excess of the 2.66 critical 
region. Consequently the null hypothesis "There is no difference 
in the mean scores of students instructed with the experimental 
method and those taught by the control method" was rejected at 




The gains in raw	 soores were obtained from the differences 
between the pretest and post test scores. These differenoes were 
translated into	 raw score mean gains and the standard damtion 
was computed. These data are presented in Table 4:03 and have 
been used to make comparisons within the study. 
TABLE 4:03 
GAINS m SCORES BE'BiEEN THE EXPERD-fENTAL GROUP AND THE CONTROL 
GROUP FOR THE PRETEST AJ:~D roST TEST 
~~. GROUP TEST MEAN	 MEAN STANDARD t-
DIFFERENCE DEVIATION test 
Experimental	 Pretest 24.77 3.947 
Post test 51.45 9.577 
Gain 26.68 5.630 
Control	 Pretest 24.52 4.462 
Post test 45.17 8.275 
Gain 20.65 6.03 ;.813 3.2 
COMPARISON OF lvIEAN ACHIEVEMENT OF HIGH, HIGH AVERAGE. AND Wil
 
AVERAGE 11ENTAL ABILITY GROUPS
 
This seotion of the study is concerned with the second 
question. "When students are classified according to level of 
mental ability, do any groups profit more from one method of 
instruction than from the other?" To provide an answer to this 
question the following null hypotheses were tested. 
HYPothesis II.	 When students of high mental ability are studied 
separately, there is no difference in the mean 
scores of students instructed with the experimental 
method and the achievement of students taught by 
the control method. 
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Hypothesis III. When students of high average mental ability are 
studied separ~telYf there is no difference in the 
mean scores of students instruoted with the 
experimental method and the achievement of students 
taught by the control method~ 
Hypothesis IT. When students ot low average mental ability are 
studied separate~. there is no difference in 
the mean scores of students instructed with the 
experimental method and the aohievement of students 
taught by the control "method. 
There is the possibility that some interaction exists between 
the ability level of a group of students and the teaohing method 
used. For example, students with higher intelligence quotients may 
show greater achievement with one method of instruction than with 
another. To test this the students were divided into three groups 
aocording to their intelligence quotients taken from the Henmon­
Nelson Test of Mental Ability of their junior year. Those students 
with intelligence quotients of 115 and above were classified as high; 
those ranging between 102-114 as high average; and those of 101 or 
below as low average. 
The mean achievement tor each level of intelligence within the 
experimental group and within the control group was caloulated and 
compared. The results ot this comparison are tabulated in Table 4:04. 
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TABLE 4:04 
1-IEAN ACHIEVErv1ENT ON THE POST TEST OF HIGH ABILITY. HIGH 
AVERAGE ABILITY t AND W,v AVERAGE ABILITY FOR THE 
EXPERIMENTAL AND CONTROL GROUPS 
'", ,". 
GROUP N 










.01 is 3.05 
.05 is 2.18
. 
Control 7 49.00 1.00 8.750 .20 Accept 
HIGH AVERAGE ABILITY GROUP 
Experimental 16 52.75 7.200 
.01 is 2.75 
.0,5 is 2.04 
Control 16 44.00 8.75 8.350 3.17** Reject 
Wv AVERAGE ABILITY GROUP 
Experimental 8 50.10 11.300 
.01 is 3.05 
.05 is 2.18 
Control 6 44.00 6.01 7.870 1.13 Accept 
* Reject at the .05 level
** Reject at the .01 level 
When students were classified into three ability groups 
based on their intelligence quotients those with high ability 
did not show greater progress with one method of instruction 
than with another. The difference in achievement between these 
two subgroups was very small and not significant at the .05 level. 
Because the t ..score was .20 the null ~thesis II was accepted. 
Those students with high average ability from the experimental 
group obtained test scores considerably higher than those of similar . 
ability from the control group. The obtained t-score for the high 
average intelligence group was 3.17 which indicates a significant 
difference in mean score between these two groups. A difference. 
significant at the .01 level exists between the group taught by 
the experimental method and those taught by the control method. 
Consequent~ the null hypothesis III was rejected. 
The scores of the low average intelligence group favor the 
experimental group but the difference was not significant. The 
obtained t-score for this group was 1.13. Since this value is . 
not in the critical region, hypothesis IV was accepted. 
The gains in raw scores within each subgroup were obtained 
from the differences between the pretest and post test scores. 
These differences were translated into raw score mean gains and 
the standard deviations were computed. These data are presented 
in Table 4:0.5. 
TABLE 4:0.5 
DIFFERENCES B~lEEN MEANS ON PRETEST AND POST TEST FOR STUDENTS
 
OF HIGH, HIGH AVERAGE, AND W\[ AVERAGE lvIENTAL ABILITY m BOTH
 
THE EXPERDv1ENTAL Al\1D CONTROL GROUP
 
:rnTELLIGEl~CE GROUP 
HIGH RIGH AVERAGE WI AVERAGE 
N=7 N =16 N=8 
l'IEAN s. D. MEAN s. D. MEAN s. D. 
EXPERIMENTAL GROUP 
Pretest 2.5.10 4.70 24.75 4.08 24•.5 2.50 
Post test 50.00 10.00 52.75 7.20 50.10 1l.30 
Gain 24.90 28.00 25.6 
- - - - - - - - - - - - - - - - - - - - - - - - -­ - - - - ­ -N = 7 N =16 N =6 
CONTROL GROUP 
Pretest 25.80 3.46 24.88 4.00 2).67 6.40 
Post test 49.00 8.75 44.00 8.3.5 44.00 7.87 
Gain 24.20 19.12 20.33 
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COMPARISON OF MEAN ACHIEVEMENT ON SPECIFIC 
OBSERVABLE BEHAVIOR TRAITS 
The scorecard lists fourteen observable behavior traits. 
An analysis of specific traits was made to obtain answers to 
the three final questions. Traits three, tour, six, eight, ten, 
eleven, twelve and thirteen were combined and studied as a unit 
to provide an answer to question three. "Do students demonstrate 
ability to relate geometric concepts to clothing construction?" 
To obtain an answer to this question, Hypothesis V was formulated. 
HYPothesis V.	 There is no difference in ability to relate 
geometric concepts to clothing construction 
in students instructed with the experimental 
method and those taught by the control method. 
The post test scores tor the specific traits whioh measured 
some geometrio conoepts relating to clothing construotion were 
analyzed and a comparison was made between the mean score of the 
experimental and control group. The "tit value of this analysis 
was 2.27 which indioated that the differenoe, favoring the 
experimental group, was significant at the .05 level. Because 
the difference was in excess of 2.00, the null Hypothesis V was 
rejeoted. 
The next question was, "Does an awareness of the geometric 
principles involved in clothing oonstruction aid students in 
preparing to construct a simple garment?" To find an answer to 
this question. Hypothesis VI was formulated. 
~ . 
Hypothesis VI.	 Students taught to relate geometrio concepts to 
olothing construction do not differ in achievement 
trom those not taught to make this relationship. 
Traits four, five, six and seven of the scorecard measure 
techniques based on geometric principles in preparation for 
. 
clothing construction. The scores of these traits were compared 
by means of the t-test. The mean scores of the experimental 
group and the control group yielded a value of "t" of 2.09. 
Since this is greater than the critical value of 2.00, the 
null Hypothesis VI was rejected at the .05 level. 
The final question to be answered by this study was, "Do 
students taught by the experimental method apply the related 
geometric principles in such a way that they demonstrate greater 
ability in constructing a simple garment?" In order to answer 
this question a final hypothesis was formulated. 
Hypothesis VII.	 There is no difference in ability to construct 
a simple garment in students who were taught by 
the experimental method and those instructed by 
the control method. 
The instruments used to measure ability to construct were 
the post test and items eight through thirteen of the scorecard 
which incorporate the application of geometric principles involved 
in clothing construction. The scores earned by each student on 
these items were totaled and the means computed. The t-value 
of this analysis was 2.67. This indicated that the difference 
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favoring the experimental group was significant at the .01 level 
of significance. Because' the difference was in excess of 2.66 
the null ~pothesis VII was rejected at the .01 level. 
The comparison of the mean achievement on these specific 
observable behavior traits shows consistent differences in 
achievement in favor of the experimental group. These differenc.es 
in achievement were each significant at the .05 level. The 
differenoe between the groups as measured by traits eight through 
thirteen was significant at the .01 level. The results of the 
statistical computations are shown in Table 4:06. 
TABLE 4:06 
COlvIPARISON OF MEAN ACHIEVEMENT ON SPECIFIC OBSERVABLE BEHAVIOR 
TRAITS FOR BOTH THE EXPERlYiENTAL AND CONTROL GROUP 
GROUP MEAN SCORE STANDARD MEAN t- DECISION 
DEVIATION DIFFERENCE TEST 
TRAITS 4-7 .01 1s 2.66 
.05 is 2.00 
Experimental 14.45 2.49 
Control 13.14 2.35 1.3. 2.09* Reject 
- - - - - - - - - - - - - - TRAITs-a:lj - - - - - - - - - - - - ­
Experimental 22.10 5.06 
Control 18.90 4.15 2.67** 
./ 
Reject 
- - ~ ~ - - ~ - - - - - - - - - - - - - - - - - - - - - - ­TRAITS 3.4.6.8.10,11,12,13 
Experimental 25.19 6.12 
Control 21.93 4.87 3.26 2.27* Reject 
• Reject at the .05 level
** Reject at the .01 level 
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DISCUSSION OF THE FINDINGS 
The findings of this study are presented in Tables 
4:01 to 4:06. Initial testing indicated that the experimental 
and control groups appeared to be equivalent for the purposes 
of this experiment. After the period of instruction and 
laboratory practice the groups were again tested. The results 
of this second testing favored the group taught by the 
experimental method. While all of the subjects included in 
the study made progress in the traits measured, the group 
taught by the experimental method showed higher mean scores 
than did the control group. 
The raw scores indicate a gain in score for all of the 
subjects. The mean raw score gain for the experimental group 
was 26.68. The mean raw score gain for the control group was 
20.65. This difference in score is impressive. The t-test 
result is 3.2 which indicates a rejection of aypothesis I at 
the .01 level of significance. 
An examination of the mean scores of each mental-ability 
group indicates that great similarity existed among the three 
sub-groups at the beginning of this experiment. A slightly 
higher score was noted for the high-ability group but this 
difference was minimal and not significant. The differences 
in the mean scores or the sub-groups at the culmination ot 
this experiment were greater. 
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The high-ability sub-group. and the low-average sub-group 
instructed with the experimental method showed gains but these 
gains were not significantly higher than the gains attained by 
the control sub-groups. 
An analysis of the mean scores of the high-average ability 
sub-group instructed with the experimental method indicates gains 
for the group which were significant at the .01 level. This group 
seemed to benefit most from being helped to apply concepts learned 
in one discipline to their learnings in another field. 
When specific observable behavior traits were compared by 
means of the t-test the gains attained by the experimental group 
were greater than the gains attained by the control group. The 
difference was significant at the .05 level of significance for 
the observable traits rated. These differences which oonsistent~ 
favored the experimental group lead to the conclusion that 
instruction according to the experimental method was a more 




SU1~RY OF THE STUDY 
This study was designed to compare the effect of two 
instructional approaches on the learning of basic principles of 
clothing construction. The problem was to determine whether the 
achievement of students taught to relate geometric principles to 
the concepts developed in a unit of clothing construction would 
differ from the achievement of students who were not asked to 
find the relationship of geometric principles to their learning. 
A review of literature indicated that although this approach 
has been suggested by several studies and has been implimented in 
a limited way, little research in this area has been reported, 
especially on the secondary level. 
The accumulation of vast amounts of new knowledge along 
with rapid changes in our cultural patterns has given impetus 
to curriculum changes. Home economics teachers, along with 
other educators have been engaged in an evaluation of their 
contribution to the present needs of the students and of how 
the students are being prepared to meet the demands of the future. 
Socioeconomic and technological changes have necessitated changes 
in content and in the amount of class time assigned to the study 
of olothing and the development ot construction skills. Greater 
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emphasis needs to be put on consumer education and less emphasis 
on laboratory and manipulative skills. 
IvIany students, however, expeot the classes to be skill 
oriented and come to class expecting to learn how to sew. The 
problem which the clothing teacher must try to solve is how to 
help the students develop the skills they desire while also 
placing emphasis on the cultural, economic, social and 
psychological aspects of clothing. 
The aim of this study was to find an effective way to 
teach for the development of concepts and generalizations 
which the students can apply to situations they will encounter 
in the future when styles change and methods are modified. 
The sample of the study consisted of sixty girls enrolled 
in an elective class of clothing fundamentals at Saint Mary's 
Academy in 11ilwaukee, Wisconsin during the school year 1966-67. 
These students were taught in four sections. Two sections were 
called the experimental group and the method of instruction used 
with them was called the experimental method. The other two 
sections were called the control group and the method of 
instruction used with them was called the control method. 
Test scores used to equate the two groups on intervening
.. 
variables were obtained from the school's guidance office. 
These test scores were the Henmon-Nelson Tests of Mental 
",;' . 
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Test scores used to equate ~he two groups on intervening 
variables were obtained from the school's guidance office. These 
test scores were the Henman-Nelson Tests of Mental Ability 
intelligence quotients, the mathematics score from the Iowa Tests 
of Educational Development, the mathematics scores from the 
Preliminary Scholastic Aptitude Test, the masculinity-femininity
. 
score and the home economics teacher score from the strong 
Interest Inventory. 
The criterion instruments were a pretest and a post test 
designed by this researcher to assign a level of performance 
score for each student at the beginning and completion of the 
unit of study on clothing construction. The analysis of data 
was made from these scores by means of the t-test. No standardized 
instrument suitable for this stu~ was available. 
The post test was not designed to test for all of the major 
learnings developed during the unit of study. Amore comprehensive 
test would have been too time consuming, could not have been 
completed within a single class period, would have been complicated 
by the variations involved in fitting a garment, and consequently 
would have become too extensive to be handled within the limits 
of this study. 
CONCLUSIONS 
The experimental group and the control group were assumed 
to be essentially equivalent with reference to the variables which 
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enter into the study since the t-scores for each variable tested 
were well under the 2.00 level of significance. The fact that 
there was no significant difference in the pretest scores of the 
two groups suggests that any difference found between the groups 
on the post test could be attributed to differences in the method 
of instruction. 
The post test scores were compared by means of the t-test. 
An analysis of the soores indicates that the experimental group 
demonstrated greater ability than the control group in constructing 
a simple garment. The conclusion that can be drawn from this 
investigation is that the experimental method was a more efficient 
method of instruction with this group of students than was the 
control method. 
When the students were classified according to level of 
mental ability the girls in the high average mental ability group 
who received instruction according to the experimental method 
performed at a higher level than all of the other students. The 
low average experimental group performed at a higher level than 
those from the control group with similar mental ability, but the 
difference was not significant at the .05 level of significance. 
There was no significant difference between the high ability 
experimental and control group. 
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SUMMARY 
The data obtained from the tests administered for this
 
st~ were anal~ed and tests of significance of means were made
 
to test the several hypotheses advanced. An overall significant
 
difference favoring the experimental group exists between the
 
post test scores of the two groups. No difference in post test ·
 
scores was evidenced in the high ability group. A significant
 
difference was found favoring the experimental method for the
 
high average ability group. A non-significant difference,
 
favoring the experimental method was noted in the low average
 
ability group. When traits relating to specific abilities
 
were studied separately, there was a significant difference
 
favoring the experimental group on each set of traits.
 
While both methods led to substantial mean gains. the
 
experimental method produced greater gain in achievement of
 
observable clothing construction ability. The experimental
 
approach in which the students were helped to apply principles
 
from another discipline appears to have been a more effective
 
method of instruction with the students of average ability.
 
This may suggest that the students with high intelligence
 
quotients are able to make the applications without help.while
) 
the students with intelligence quotients in the average range 
gain more from instruction when they are assisted in applying 
related prinoiples. 
1 • 
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RAW SCORE DATA 
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RAW SCORES OF THE CONTROL GROUP
 
HENMON-NELSON PSAT !TED HOME EC STRONG PRETEST roST TEST 
FRESHMAN JUNIOR TEACHER MAS..FElt! 
118 106 45 19 35 57 17 42 
102 105 27 57 22 41 28 48 
116 104 46 75 13 47 24 31 
94 93 29 31 27 48 24 43 
108 101 30 25 34 65 21 39 
119 110 71 68 31 48 32 45 • 
118 109 43 57 41 52 28 40 
114 104 39 78 29 48 25 42 
122 121 52 94 22 36 29 55 
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97 94 27 :31 33 50 36 59 
116 106 40 73 18 .58 28 29 
129 124 57 91 46 45 31 50 

































112 106 37 62 24 48 22 47 



















RAW SCORES OF THE EXPERIMENTAL GROUP
 
HENl-ION-NELSON FSAT ITED HOME EC STRONG PRETEST roST TEST 
FRESHMAN JUNIOR TEACHER MAS-FEM 










































108 96 41 26 24 45 29 62 
116 ill 71 63 37 60 21 39 
109 99 39 42 J4 67 24 27 
III 104 41 63 44 55 29 61 
108 106 46 :38 42 52 21 54 
106 112 43 42 24 56 27 S3 

















117 116 43 88 20 40 21 41 
1;0 137 .52 9S 27 45 26 47 
111 110 36 56 32 52 25 46 
96 93 29 26 29 47 23 55 

















il7 ilO 53 68 27 53 24 57 
122 il6 49 68 9 36 27 57 
90 92 JO 49 36 54 25 46 
89 90 27 J4 44 46 24 48 
109 110 36 79 40 .56 27 61 
114 110 50 68 20 56 25 54 
100 94 29 42 35 63 23 63 
103 101 29 42 31 45 27 52 
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r 1 /,'/ ,,:..../._~~ . 
STEP 1 Plaoe folded fabric on cutting table. Arrange pattern 
pieces on fabric as indicated in pattern lay-out. 
Pin pattern pieces to fabric. 
STEP 2 Cut out scarf pieces and ties. 
Pin scarf pieces right sides together and sew seams. 
Make all seams 518 ft in width unless directed otherwise. 
Leave a small section (; to 4 inches) unsea.med for 





Trim seams, clip, and press. 
out and press. 
Seam ties. Trim. 
Turn right side out and hand 
the two extending ends. 
Turn scarf right side 
sew ties to the scarf' at 
STEP S Place finished product into the envelope provided for 
this purpose. Also place any left-over fabric into 
your envelope. If you hava not finished when the bell 
rings, place your unfinished product, along with all 
Inaterials, into your envelope and place the envelope 






DIRECTIONS	 FOR CONSTRUCT:rnG A DETACHABLE COLLAR 
PATTERN LAy-oUT 
elvage 
STEP 1	 Plaoe folded fabric on cutting table. Arrange pattern 
pieces on tabric as indicated in pattern lay-out. 
STEP 2	 Cut out collar pieces and. bias band. 
(note: one collar pieoe will be the faoing.) 
Pin collar to collar facing. right sides together. 
matching notches. Seam unnotohed edges. Make all 
seams s18 t1 in width unless otherwise directed. 
STEP j	 Trim and olip seams. Press. Turn oollar right side 
out and press. 
STEP 4	 Press under S/8" of unnotohed edge of bias band. 
Trim to 3/8 ft • 
STEP 5	 Pin bias band to neck edge of collar. right sides 
together. rnatohing notches. Ease in fullness. 
Seam band to collar. Trim and clip seam. Press. 
STEP 6	 Pin pressed edge of bias band to collar. Turn ends 
under. Sew. keeping stitching olose to folded edge. 







SCORECARD FOR THE 




KEY:	 1 Poor 
2 Fair 
3 Good 
4 Very Good 
5 Superior 
1.	 Attention to the problem: assembles materials; 
reads direotions; organizes for purposeful work. 
2.	 Independence at work: doesn't ask for a great 
amount of assistance; doesn't watch to see what 
the others are doing. 
Persistence: keeps on working purpo~efully. 
3.	 Evidence of knowledge of textile principles: 
checks for the straight grain of fabric; 
corrects for straight grain if necessary. 
4.	 Utilization of pattern information: places pattern 
on indicated grainline; places pattern pieces on 
proper fold of fabric; places pattern pieces for 
economical use of fabric. 
5.	 Pins the pattern pieces to the fabric for ease and 
accuracy in cutting, i.e. pins do not extend over 
the cutting line; a sufficient number of pins are 
used to hold the pattern pieces in place. 
6.	 Cutting technique: clean-cut edges; cuts fabric 
on the cutting line of the pattern; cuts accurate 
notches. 
7.	 Preparation for stitching: pins proper pieces 
together; pins edges of fabric together before 
beginning to stitch the seams. 
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SCORECARD FOR THE 
OBSERVABLE BEHAVIOR OF STUDENTS 
PART	 II 
KEY:	 1 Poor 
2 Fair 
:3 Good 
4 Very Good 
5 Superior 
8.	 Seams: even seam allowances; cut edges kept 
parallel; no easing of one part of garment 
noticeable. 
9.	 Treatment of the seams: seams terraced--one 
side of seam allowance trimmed evenly to 
diminish bulk. 
10.	 Treatment of concave curves: seam allowances 
clipped evenly on curved edges to release yarns; 
corners clipped diagonally to remove excess bulk. 
11.	 Treatment of convex curves: excess fabric in 
seam allowances clipped out in the shape of 
wedges to diminish bulk. 
12.	 Size of garment: size correct due to correct 
cutting and correct seam allowance of 5/8". 
13.	 Pressing: seams pressed open and smooth; seam 
line even due to sharp crease; edge of garment 
not distorted in shape due to poor pressing. 
14.	 Project completed during class period; 
finished product acceptable. 
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